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ABSTRACT : PURPOSE : To provide a bistable diode which has a memory function and a large on/off 
ratio of a current. 

CONSTITUTION: At least two dielectric layers 2 and 3 are provided between a first 
conductive electrode 1 and a second conductive electrode 4. At least one of the dielectric 
layers 2 and 3 is a ferroelectric layer (for instance 3). In this construction, a barrier which 
prevents carriers from moving may be provided along a boundary between the dielectric 
layer 2 or 3 and at least one of the first and second conductive electrodes 1 and 4. 
Further, at least one of the first and second conductive electrodes 1 and 4 may be made 
of metal or oxide material showing superconducting properties. 
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ABSTRACT : PROBLEM TO BE SOLVED: To obtain a variable capacitor which is low in loss and 

excellent in frequency characteristics by a method wherein a first and a second electrode 
are arranged confronting each other as being insulated from each other, and an organic 
P-N junction where a P-type organic compound semiconductor layer is brought into area 
contact with an N-type organic compound semiconductor layer is sandwiched in between 
the first and second electrode. 

SOLUTION: A variable capacitance capacitor has such a structure where an organic P-N 
junction 4 is laminated on a plate-like first electrode 2, and a second electrode 6 laminated 
on the junction 4 confronting the first electrode 2. A P-type organic compound 
semiconductor 41 and an N-type organic compound semiconductor layer 42 are brought 
into area contact with each other to form the organic P-N junction 4. The organic 
compound semiconductor layer 41 is of P-type or has a function to transfer holes, and 
polytriphenylamine compound shown by a formula has a function to transfer holes. In the 
formula, R1 to R37 each denotes a hydrogen atom, a methyl group, an ethyl group, and 
an isopropyl group respectively, X1 and X2 are separately selected out of a methylene 
group and a thioether group, and (n) is one or more. 
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[0046] wOi^fc. PNg£rE«#*£<£l>l2 

tsWi.'te^zktfiBgxtiZ. *?m%wi. mm 

Ott h £ ± 1 0 XHAHM. & i b tf&mxh tZbz: 

[0047] ( &M>am: ov ) $ & a, 

Jn«Et»t5#«s*«)36flato^:S $ £%x.2>Z b 
* i t £ Jlffi Lfc . ftWWtfi. P&frltfk&ft 

¥«ftJf 4 1 Oil At N£#^£4t#*ftjf4 20/S 
9, 02 (b) £*tJ:dfc. 

t*M"*IWWJI^SHUI<0**$ (02 (b) (cfclf 

»t*«£ t , »®fflJ{cfe{t-5ffl& 1 S i fc 

fl^WMMlfcaKLT, NSWaftl^¥#ftJi4 

2 ft«*0«*S:**<t6fc«>fcli, P 
l^b£ft¥*fM4 1 £1S< LT. NSMft^ 
¥3MWi4 2 JlftfHj&JI^CDjtJi. 1 : 4 
-4 : lTftS. fcfe, ~^(0^*«4 1 , 4 2tf® 

mm» mtu. i o nm*st) n^at. mt&m 

[0048] pmm^m^mwmA 1 & «tif ns* 
m.^m ! mm4 2ff)M^im<-thzkx\ »jgp 

NS^^tfJiWEttfeflLhs-etifci^s*. Aft 
Wi. *SPN^#4^H^& 2 0 0 n mJa±tL 
EpjD^ffiSr D C 1 0 VJJLBrT 6 £ t #T 

*. Jwwic«t*«E9ttrcsMuf, aairtffi^Dc 

3 0Vt^4if;t,"CS4. *tSPNg^4<7) 
Jf^Sr 1 0 nm%ffib Ur*£fctt % |«E#DC 2 . 
5 V*jSfc * 9* L< &TLZ Ltd WWb*. 



[0049] (mims2«cov^r) mzmiw&2 

n^y^yvm^izm^ih. mm 
&2tfwmtLxftm-i>K.#). mm&tfcR&M 
ni&t&o. m us 2 <nm^ifim <%ht mmtm 

lf4fcJl*««<03yf f ^fc LT^v^iK^i.. mz 

Tftrnzfttn^tmbzi. jiftwtii. ##jRatn 

* I fflV-»^>ix|,^-{cli x l 0 n mJ,V± 1 0 0 n mJilTT' 
ZW&tZte, 1 00nmliLh4 0 0nmttTTJ>I.C:i: 

[0050] id 4 -ctt. mmwmx-izi 

Wffifiiffit^LTO. 7Q/DJiLhlO. OQ/dti 
^ffi»ffitt<i* ? l 0. OQ/DSr^xS^Wi. *^ 

OSSSfifiiffiS'O. 7Q/D*Mt Lfc*^fcli. JfA 
L43. 

[0051] §f>tc. mimm2<7)m^m^>ixmn. 
wt-fe 5 s -y ^aw t » i 2 fe j: miasms 3 1 l 

ft*¥*ffcJl4 1 . 4 20iB«ESrltfipLliL<^l»/ > : 

«>. ^ims2co^ffl6^ffitt;ffl{iBiasfii«{c^s:L 
r 7 . 0 o/oeub 10.0 Q/nmx-h h.&~> 

infe2z%£mfrt>mm-&zbtmzL\\ 

on/n$:mz.&b*£%.b% t ),tm&tf 

{£"F$-*tJ*fi**&4. ^rfe. ^t"^?iail;ffi3(c-5 
^TfeJJBfc^^Ik^Sxl,. 4fc. v^iffc* 
V^. JBl«tt2*Jj:l^ia«tt3liT«ttT'*6. 
[0 05 2] (»2«l6fco^T) -tW^nyfV 
IfCtJ^-CJi. IS218ffi6lir^S-'>A*>4>^§*i 

*-frifc»tii4 vbu^v^ TzmEtf&mzhztz 

7Ar$=.*>J»tZ\)+*>J*ifaZ&Zktf#tl,\t*Z 
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*?2*frt>B&Ztlh I fc S ) . >J 

L<§< . «*t J: OtfSSMtftC&T-f ££fc*«0]R 

< i*Lh*u:6fc*>K: . y a t amtzButitfmi vm 

HWtflBBW^C* S7A-5 -Wfc aHtiigittflAtti 
fctfcifcj^JMBt&fcJOA'-tffSftfc. 4*:. 'J 
**A<0SHn*# 5tt%£i@;il> fc TttBiBtt* 1 ** 

»*3W«W-6«BE««S*»-2. 5V*»4>+2. 5V 
8Sfc*4fc*>fctt, 7;Ui -west* y 
irWftte, 0. i«jmLh5M%JaTC*iit* s 

4 v*»^> + 4 vgg£ rz»f "BBS* 3 yf>tM 
*fcS*ifc*£fcJi» yf">A<o^*ft5rO. 1M% 
*»fc**itfJ:ir>. S2«ffi6iSil«B2fcR 

[00 53] (fiUMi7ic-oviT)a9tbJ:tflBROft 

A-wit*at*T:*iWi2. §iffi«®3. taixis 

&2ti?>Zttf#£Lii\ Z<7)io%&mm7 b LX 
it. 1 0 0 n mjjl±5 0 0 nrnJaT^Mfk^ - ?- 

[00 54] l-oem&miZ&^X. HI (b) fc* 

tti*ifc*«PN«^»4*»fe5ri^RES*3yTyt 
14 , ffliH#ft*JI 8 fc J; o X »jhS*lfc-*rtf5SB 1 sk 
1 fc»2fflK9i:0>IBfc«4fi.'O>*. 
[00 5 5] .(SKI. 9KOWC) COJSfcfflR 

1 , 9 fc Lxmizwz%ti%\w, mmuom® 

2. 6fcJ:tf^PN»£fc4£fiSr**fc*>. -#0> 

ti%\,wx\ mx-iz£->xumx'*hmm*£hz>. - 

&mz£&l, 9<nWhi^Q. 2mmtLh0. 5mm* 

mx-h hm-sai .mm. 9 co^ma 2. 0 m m x 

1. 2 5rnmH3. 2mmX2. 5mmW£.X'h t ). 
SKI. 9<O«^* 5 0. 5mmJjLhl. 1 mm£[TT£> 

fflgi - 9<7)^mi^a.^yr^zm 

L£4. 5mmX3. 2mmKl00mmX10 0m 
m&§LlZthZbtfX'Z&. 

[0056] (mmm8iz-o^x) -aomm . 9<r> 



KHftfiSS: 7 0"C*^8 5T5gKST#»tS<TS & 

z b jWubsjit k <nx\ zrnzm mmM*m» 

hlbmtl^. -ftchh. £4>J:5$ri»JI8fclB 
nWiiSHBUfc ITfcL SjMHfcifcfcHI&WSWfltf) 

ate. &^mzs.hm±%z-s#>. &7 ox:x'<?)z. 

#*8*)3!!3SBSfl&& I iJ«3:< fc t 7 0*Cr<6S<OT\ * 

p ns^hm o««aK*j j: imam 

7 0*C*^8 5"C8a«T#JlMc*< X'ZtzZ b b 

m-mxmiz. 

[0057] £*>fc. JJEJSWBfcSS 5 m m&± 5 0 
n niUT<07;U 5 1 4 fett^ y aoSt»**jD£ 6 c fc 

ms*m&i-z>zbi)m%iz%z,. ztuzx*). m 
frt>®x-t&s%, mmzx&ii®PNm&to4^<?)y 

*-S/£|»jfcU 5feK J ? > ^0?fSL(c<v^±^ii*J 

L^t < ^ri»fflf6i* { $) s . mm* 5 ^ m *gi 

[00 58] J»J18KJ:0»jfcS#ifc2ttwaHRl, 
9 . 5 0 P P m OTKiOS Lfc<e»^r 

X*itA-tS;fc*W4U\ d^i^^KS^fcL 

*sfeft>. m&ixm^t>tixi>£\i\ $m#zbix 
a. HRfc3pgfey^fc*siiss«**x, r^dtvn 

til, 

[0059] (Kft&£) 01(b) t£*stih*am 

s. »is«i±fcn»t:5i&ajs<iigi*aiL 

mffifc tTco^llffi2fcJ:U r 5!ai«li3S:^-r.&. 

»nt«2*{j:t^ias««3**iaHRi±t=jai«-* 

^ftfcLTJi. »l««2J3J:Vgi!B««3*t«AIW 

t*«f#. jgimi£2fcit^iai«ffi3a3§itt-fc7$ 
mm (mmm) teWTtzttf-csi. tea. mm 
x^&. 

[0060] mz. *i«a2±(cpfi««fl:^WNi 

tt«4 1 &»i«t4. $ 6t:PS^rHHfc^*¥*fMI4 

m&M4 2 mweth z fc izx r> . m$&m4 1,42 

0>&-km?b'<7)mi>-k<m~<rrti®PU%i!r&4 m 
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[ o o 6 1 j at. mt s*is»«sjhicj5 t^*r 
rsira t J: 3 1 . Nmimte&wmitm 4 2 ±t 

«i. ¥Sfcl4 1 , 4 2»*aW*|Bfc&wi*?Sfctf>0 
SWI 7 &t, AH£S*fl£ltt|iL£jig 

2sm 9 tmimmt ^mnz^^baxiaE-ti 

i<^t*. IBfeJtaaHWTTfUtf, Sftl. 9 Hit 
Kawr^^SBfcSfATSi. 4fc, H2ffig9£g&g 

Ill (b) tSrfJdt, (4>t 
(im2€ffi6) tS2««9t^raLTfc<^>:*W 

[0062] ifiORWCtt. 1 . 903H£ 

tt 1 oc7)P N«tSS^Mc4 1 #&4#lT 03 1 

**\t3fc. 20ia±OPN«Wt&*4 1*%dE4*tT 

mtiz>2^a±copmmm£#4 1 

tJ:<s K?!ltSS$#lTt>J:V^ 4fc s ttfl|tgSg$ 

tit:mm<?>3>T>yzmiizig:m.ix i>x\,\ 




1 0 0 6 7 ] _« 6 t, P£*tMte«¥*ttJl4 1 ± 
t. J^WkSt^ftSh-y* <8-*/y/5- 
h) T^5-^A^*t«tO. J*A5 0±2. 5n 
tel. 7mm, Hffl. Smm^NIfift^ 

**«4 2*. pmmt^mmm4 1 t^ts 

SrSidtflWUs. £?>J: ptl/C, 5«PNft£tt 
4l£JBi£Ljfc. Srfc, 01 <b) oidfc. pmm 

it-^^m^mA ln-mwzvvx i8-*svs9 

-h) T^S-^AtJOtSSU:. 
[0068] 
[<fc8] 



3 0) §2 001 - 85272 (P2001 -8SA) 
[0063] 

wmuhmc? * i&>M)fim\ » ? *> 9 . & 

[0064] (XMHl) 

(latni ) 

(^M3>fn^) JS^O. 5mm. te2. 
5mnu*fr3. 2mmT3iSJi^g^'7^^^^S 
« 1 <0-*Offl±tC. BfWE&ftft^ ± 1 

4 yistA.mmmz j: oji5i*S2*$j:tf 

?l!B«i3S"»JftLfc. »lWI2<?DBtt2. 3mm. 
«ffli2. 5mmT'*0. ?lffi«fig3^te{i0. 7m 
m. «ff«i2. Smm-CftO. JBl «S2i5j:t/5iaj* 
S3«:tli0. 2mm cOfglPH £ w# t$dt?" &Zt 

[ 0 0 6 5 ] at, 0 1 «ffi2±t, JilTO-ft7 tjp£ 

y h y 7x^a rs yitammmz x o . 

50nm±2. 5nm, (gl. 7mm, l&fr 1 . 8mm 
^P£^fc£*¥#tW4 1 L£„ i<0t; § . 
01 (b) t^tidt. ^Hffi20— fflJS^tfry h 

y 7 x ^7 s >it-£Mz xmmitz. 

[0066] 

[fl:7] 
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[0069] mz. NS*«ft^ft i W*14 2±(C4 
± 1 nm %(T) y -f- ? A t 9 6 ± 1 fi4%cOT/U 5 -7 A 

k mmwm-fh ctci i ffia^fiiffl^'o . 7 ± 

0. 1 Q/U. J¥*#l 5 0 nm, (§#1 . 7mm, ft 
fftfl . 8mm<9fS21056£»J!L7t. H»<?5 
Bfctt. 3BjS$*i.&*2Wi6fcgiaj1SS3fc!WILSWl 

J: 9 JsSS^ttfcJiS 1 «S 2<0«iBt!WtT t 

SB20filffifcL Sl«ffi2fiJ:tf5iaJflai3'^ia^+ 
*«fr£SS 1 «S 2 OHifii TfcaWnmLfctf 'J b 
^x^TSJ'fc^ftfciOfclSSft.TOS. ®2« 
*6±Kli. ^^V->7AjK>&4W*2 0 0nm 
OSHII 7 J: 0 «« Lfc. 

[0070] *&t'X7 i/-*AH**HI 

£>&0 , SSStfO . 2 P a •■ sOSflWtSxrf«rHB 
Hfc. &ga* 1 0 ± 2 jLnOSfcRS' y * s- 1 
^-efc&Jfffjzr. J?*#0. 5mm, 4f#'2. 9mm. 
HfT#2. 5mm<0Mg#77o^&&S&2S«9<D 
JflBiCttftU 7 0WSS!t#XS?H£TT-W*lPNjg 
£#4 l^a)iUcmiS«ltC^^B2S«9^fte 

7 0r<OH*^f^«l!i»lTfifc->fc3t«>. 

[0071] ( y -f V^iFffi ) % htd&I 

(a) (c^-f. *E0gft<oj|jgfc*svvai, 4 A 
fiRfl:»frfc$:4S2. 3mmOJBl««2£Rffifc 
L. HO. 7mmtf>3ltMW3fcl*ffi:U:. 02 



(a> (c*§ilSJ:-)lc, -2. 5V>r,+ 2. 5\'<r> 

&®cr>nK?mtrfi t.moop Ffrbm 1 5 0 

P F 4T» «8*# »J -Tt^ft Lfc. S 0 

gBims o 0B«aawi«sf*^3wts«4± 1 %m? 
j>o. nrnzshtimrnm^uc. tin, ae7ox: 

tf)##T. +2. 5V<ogi3llrtLESr3O0 OWItt 
aMBKLfcttC. -2. 5VjK>+2. 5V^®fflO 
«ffi*6ttnL"C<». &5 5 0pF*>&ftl 1 00pF4 

Ufc. 

[007 23 MKC. aK7 0X#>*frT. +4. 8V 
cOETOramEESr 3 0 0 0 mSbWCaSBIt Uziklz, - 
2. 5V*»£>+2. 5 VcoSHcomESrEnjnLTi), *•? 
6 0 0 p H4>6Ki 1 0 0 0 p H t •VWSgMtfV -7\Z 
2Mtliz. Z<7)i%. H2. mmcomi«ffi22:ISffit 

*£fc«41. 9%T'*9. EMS* 5 2. 5 V?)i££lC 
140. 8 6XT*-9fc. — SBl«S2£B«i:LT 

i. 6v<wre*atoLfc*£<o«*att4. 5 2%t- 

t. ffl&Rl kHzOXffi*E (IV) ZWtialti%& 
£3$b LT. E&&1 OOkHz^XStljE ( IV) * 
MLfc*3«M3Hfc#tt»- 1 ■ 6%T-£>y.K 

[0073] (mm 2 ) mzm 3 <o*»^»!Br swi 
mz^xmmth. 

[0074] ( gttft 2 ) JMcB 3 ^*^BJ<7)S0<^Ot 

mz^xmm-h. 

1 mmOTJlS. J is 'J ^- h^'7X*>f>^rl»m 1 S$ 1 
<0-*OlH±t:. ®«ffifittt* { 0. 
**SSIlWi2i^fc:giaj*S3aiJj:tf3bfca 
JiUv!. SBl«fi2<Off*tt2O0nm, HI44 4. 7 
mm. 51^70. Ommt*^. f IHJl:Si3 a^jp^. 
{42 0 0nm, |§{i5. 0mm. ftff34. 8 5mmT 
bttz. 5lttJ«ffi3bO)¥^{i:2 0 0nm. ©45. 0 
mm. ftfi 1 3 4 . 8 5 mmT'^Tt:, 4^. lglSffi2 
t?lJijmS3ai:<?)S (03 (b ) #P.) {40. 5mm 
T£D. H*t»l«S2fc5iai«ffi3bfc<0ia(H3 

(a)#.^) tO. 5mmf*r>fc. 

[0 07 5] <X(C. JB1«B2±{C. OT^k9T-SS 

tizxv h y 7i_*7 s yfc&ifazmMizx y . 

100±5jui, ifS3 0mm. ftffS 1 . 8 5mmc7)P 
S*«fc*»4*«M4 1fc2o«!Lfc. iOt*. 

s i «s 2 «o— {His*: y h y 7 x -;i-r s yft&mtz 

£*)WtUz. 
[0076] 
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Ut9 ] 




[0077] § 4>tc. 2^<DPmm.it^mm^4 

-t'X (2. 2-y7i"^h'-;H T^7x-;Lr.iV 
«IT, «^10 0±5^m, 4f3 0mm, W?t3 1 . 
8 5mmONS^b^d5^f*Jl4 2 PSMfb 
^5^^4 1 tabfefcMri J: -) izfflSUz. 
ZdtzLX, *»PN&i^fv4£»£U:„ Z0)t%. 



X (2. 2-y7i^t'^/H x;U7x^/KCj;'J» 
Sl£„ i<^SOS. 4, 4' ' -fx (2, 

2->'7x-;Pt-;H 7^7x-;l/#?iaj«^3a • 

[0078] 
[ft 10] 



[ o o 7 9 ] acc. 2r><r>nm^wit^mmm4 2 

±<r>ZtL?tLlzO . 2±0. lfij^yf-^t 9 
9. 8±0. lai^OT^S-^tSrP^if-fl. 
-It ££9. smSfitffip'O. 7+1Q/D. ff*#3 
0 Onm, i|g#>'3 1 . 15mm. ||ffli«30. 85mm 

<±. »J*3ft&Wa*S6afc3ia}M63ai:!&^ ft[6j 
fH£6 b t?\ibmM3 b btftilftlZSSMzmttl 
XllZ, ft|6)1p6a ■ 6b#>£>, ^mt^S42<^m 

4. 4' ' -h'X (2, 2-i/'7x-;Uh'~;U) f- 
;U7i^;l-(cSS$il^^*«4 IcOfflilM, *5«tl*K 
'J h y 7x-;pt 5 y-fb^ifcj: owiSiifc* l 

2 COillBlC Wff t, y f-<7 A fc 7*;U S A £ RBfiK 
^L*:. MlHlli6a - 6b±(c(i. "gtfti' y 3 
1.9^2 0 0 nm<3fiaW7*Sg|HcJ: OS^t 

[0080]-*, &g*f 2 0 ± 5 /iiaOO . 2fiM% 
HXX/2MM%<7yy^a^ )Vrt-$*V 

T?V\s-h) m&l . 1mm. «3 6mnu JWr 
7 0 m mCOT^S. J is V jr~ h ij=y^h tch% 2 WSL 

Wfcll,zZ<7)%2m&9i:m-&h#XfyEtlX. 

Mizmmzmzitzmtuz'ik. $ ^soiccm 




[ 0 0 S 1 ] ( n^ggfin y-fy^fWl) f§£>*ut«r 

t?«^«o^b«i 2 emeu i m«s 2 mm . ?iiumfii 

3a • 3b£HSi:l-T, -2. 5V*>£>+2. 5V* 
T'iESlT-mff SrEPSirr £ t.»80000pFKftl 
83 0 0 0pF^T'ff«Si*>'y-7fc^l:L^. i 

[0082]«J*HS«1, 9*JB^S£fcfcJ:») N -I 

*nfc*aPN«^4S:4 00 001. 7h'J 7 ^ 
^SiKLTWtSMS' 1 Of£*>t 1 OOflStLfc^JS 
[0083] 

uewmm wmz&&mmm.-3v^y*r\zi.K 
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awe** »i3M3 >7>-rimmz'b2 < . #tss 

[00 84] *ife. F-t^CJHi^ilifl^ft*. 

flcWfctt, W «?*»iJBW*SrP»-f 4 £ * £ J 
0, 1 cm 2 I0 1 7000pF*^60000pFt 
T&MlzmMZbtfX'Z ltzttVZc< . HS2, 6fc2 
fttUI P Ng£#4 4>ffi««:3Sef & ifcfcJ: 
0. 1 OpFH 1 OuF$mi&$ffl£X'1£&<7)ffl& 

[0085] *fMHfc«*^R8S:*3 W 

ft 6 o *c. mmm 9 5 %^ia^s^T(3 3 0 0 

»±C«»tS%jH8»*SMS. £3?Kl6fcTl*TJ2U: 



[01] ( a ) li*SMCf8**n^i3VT>^W 
E0 

(b) 1201 (a) <DA- a' mm& 

[02 ] ( a ) 12. *JHBC«4?B6»43 yf>t<0 

( b ) 12. ¥*ftJ|4 1 • 4 2 *>J5E*«:«* 

[03 ] ( a ) li*IM!fcfli4tt0>»RE8* 3 >r>"9- 
tf) 3 FE0 

(b) {203 (a) OA- A' &BJi®0 

(c) {203 (a) OB-B" &BfiH0 

[04] mwimou—f-hv^y^yfy-f^v 

ffi0 

[05 ] ( a ) t2t£*tf>L'— f- h U V7'^3>'T>-9- 
£O±H0 

(b) (205 (a) OA- A' BS®0 
1 

2 gSllfife 

3 3lttS«S 

4 *®PN^# 

4 1 PMHfc£«J#3Sf*! 
4 2 N£*flHte4ll¥*fMI 

6 gS2«® 

7 SSI 
8 

9 %2mm 



[04] 
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[02] 




mws.. v 

(b) 
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[03] 




3b 3iuim» 



-A' 



3a SlttlfS 




9 *23l« 
(#BiSfi) Co) 

7 «a» 



3a 3ftti«a 



2 gi«g 
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